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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on August 
28, 2008 has been entered. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
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were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

1 . Claims 1 - 4 and 8-10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hatano, US 5,740,192. 

Regarding claim 1, Hatano teaches a method of growing a semiconductor layer 
structure, the method comprising the steps of: 

• growing a first (AI,Ga)N layer over a substrate at the first substrate temperature 
by MBE using ammonia as the nitrogen precursor; 

• cooling the substrate to a second substrate temperature lower than the first 
substrate temperature, while maintaining the supply of ammonia to the substrate; 

• growing an (ln,Ga)N quantum well structure over the first (A1 ,Ga)N layer using 
ammonia as the nitrogen precursor; 

• heating the substrate to a third substrate temperature higher than the second 
substrate temperature, while maintaining the supply of ammonia to the substrate; 
and 

• growing a second (A1 ,Ga)N layer over the quantum well structure at the third 
substrate temperature using ammonia as the nitrogen precursor mainly with 
reference to Example II - 1 1(Fig. 14) in column 24 and also with reference to 
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Examples 11-9 (Fig. 12) and Example 11-10 (Fig. 13) in columns 20 and 21 
respectively. 

Hatano teaches the first substrate temperature is within the range 850°C to 
1050°C, the second substrate temperature is within the range 650°C to 1000°C and the 
third substrate temperature is within the range 850°C to 1050°C with reference to 
Example 11-11 in column 24 and MBE deposition temperatures with reference to 
Example II - 4 in column 13. Hitano also teaches the ratio of the supplied ammonia to 
supplied elemental metal is within the range 10:1 to 10,000:1 with references to 
Example 11-6 and Example 11-11 (flow rate of ammonia @ 10 l/min and flow rate of 
TMG @ 30 - 100 cc/min). 

Hatano teaches these limitations of growing the first and second layers of 
(AI,Ga)N and the (ln,Ga)N layer by MOCVD process but fails to explicitly teach growing 
these layers by the MBE process. 

Hatano, however, teaches growing these (AI,Ga)N and (ln,Ga)N layers by the 
MBE process with reference to Example 11-4 and also with reference to Example 11-6 
wherein he teaches that MOCVD method can also be replaced by the MBE method in 
column 18, lines 21 -27. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Hatano and grow the layers by MBE as taught by him in 
column 18, lines 21 -27. 
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Regarding claims 2-4, Hatano teaches the first (A1 ,Ga)N layer has a first 
conductivity type of n - type and the second (A1 ,Ga)N layer has a second conductivity 
type of p - type with reference to Figs. 12, 13 and 14. 

Regarding claims 8-10, Hatano teaches a light emitting diode with reference to 
Figs. 12, 13 and 14. 

Response to Arguments 

2. Applicant's arguments filed August 28, 2008 have been fully considered but they 
are not persuasive due to the following reasons. The Applicant alleges (page 4, starting 
in paragraph 2) that Hatano fails to resolve the low MBE growth temperature and 
requires that the temperature has to be kept at 650°C. The Examiner disagreeswith 
this characterization since Hitano clearly teaches (with reference to Example II - 6 in 
column 18, lines 21 - 27) that application of MBE in stead of the MOCVD method will 
require selection of suitable raw materials. The nitride layers in this example were 
grown at temperatures higher than 650°C. 

Regarding the ratio of ammonia to elemental metal (page 4, paragraph 4), again 
Hitano teaches the ratio (see above rejection) which falls within the range. The 
Applicant is also directed to the arguments made in the office action mailed May 29, 
2008, wherein the reference of Damilano was introduced. Damilano also teaches that 
the low ammonia reactivity can be overcome by increasing the ammonia flow rate. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify the quality of the intended GaN layer by judiciously 
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adjusting and controlling the temperature and flow rate ratios through routine 
experimentation and optimization to achieve optimum benefits. Growth at higher 
temperatures is desirable to manufacture a device so that the crystalline defects such 
as dislocations are automatically anneal out during the growth. 

Furthermore, the high V/lll ratio used by the Applicant Is also used by Hatano 
and therefore one with ordinary skill in the art at the time of the Invention will be able to 
duplicate the MOCVD results also by MBE method using high deposition temperatures 
and high V/lll ratio. 

Conclusion 

3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Asok K. Sarkar whose telephone number Is 571 272 
1970. The examiner can normally be reached on Monday - Friday (9 AM- 6 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Sue A. Purvis can be reached on 571 272 1236. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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4. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Asok K. Sarkar/ 

Primary Examiner, Art Unit 2891 



